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INVESTIGATION /AND EVALUATION OF
102 ;B% TANK LEAK

IWTRODUCTION

A respoensibility off the Ltlgntic Richfield Hanford Company
Waste Mananement Program 1s tc provide surveillance in the waste
wtcrrge tank farms to confine.the high-levﬁl boiling nnd non-

boiling wastes., Oince 15k3, 51 waste tanks located in 13 tank
L)

po-
farmes have been constructed a% Hanford. To date, leaks have

— been confirmed in eleven tanks located in four of the farms, and

~. six cther tankssare suspected leakers. Iaventory deta from the

tuspect tanks indicated relatively small losses of liquid waste,
and in some cases redicactivity had been noted in adjacent
menitoring wells. All suspee* o3 well as leaking tanks have

been reroved from service.

P S P SN

e Lhete aius'peé‘téf';ﬁ—flﬁﬁ’
purpose ¢ Lhis document is tc repert the findinns of a field
invertiration to determine if rodicactive wastes had indeed
lenked from this tank, and if ro, estimate the volume lost and
jé;. . ertent of waste llquid movement through the zoil,

SIRMARY AUID CONCTUSIONS

Based con analyses of liquid level history, test well
radintion profiles and soil sampling and anslyses, tank 102-BX

has been confirmed as o leaker. The most probable explanation .

of the tank 102-BX lerk is as fcllcws:
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1) The ccnerete shell of tank 102-B¥ was breached

on 1ts southeast edge near the tank footing,
approximately 4O fset btelow grade.

2) The carbon steel liner failed approximately
two feet from the tank bottcm. Pit correosion
caused by a static tank liquid level of more
than five years is thought to be the cause of

liner {failure. . .

The tank leaked approximetely 70,000 gallons of waste to the
ground, amounting to a loss of.ho more than 51 K01 of 137¢s. The
conteminaticn extends eastward in a 1 toc 5-foot wide band approxi-
mately 100 feet frcm the tank. It is held for the most part in a
sand and silt lens 75 feet below grode. However a relatively
small, amount of 137cs percelated to a distance of 120 feet below
~rodg (135 feet ntcve the regional water table).

Since A lepk hkes been nov ccnfirmed in tank 102-BX, it will

be ircleted from the tank farm plping systems and the residual

The sroundvater directly telew the tank and nurrounding the
tank ferm han been nn~lyzed and all redionuclides including 13703
wvare well below AEC limits as shown in Manual Chapter 052k,
DI CUS3I0N

Tank 102 -B¥ wr~s ccnstructed in 19k5 and was filled for the
first time in 1948 with urenium grocensing waste, 3ince 195k it
he been utilized intermdttently for the storage of hish-level
non-beiling liqui& wpste, During this period, dry well number N1,

-
lesnted approwimetely 100 foet ecast-nertheart of the Lank, heso

%
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been one of the primary means of monitoring for subesurface con-
tamination originating from within the BX Tank Farm.

Figgre 1l depiets the liquid level history of tank 102 -BX
since 1954 and the Geiger-Muller (GM) and seintillation probe
readings from dry vell number 61 sihce late 1959. It chould be
noted that the tank was held st:;tic from 1657 to mid-1962 »t A
minimum pump heel of approximetely 22 inches and was subsequently
static st maximum capacity betqﬁén mid~1952 and 1968, During the
1959-1939 period, dry well radiation monitoring results indicated
a hirk amount of Fadioactivi£§. These readings were telieved to
be the result of a 30,000 to &0,000-gallon spill of Tirst cycle
weste in 1951 between tanks 102-BX and 103-3X(3). ceiger-tuller
preie readinns of about 100,000 cpm in 1959 gradually deereasoed

to appreximately 10,000 cpm in 1933, “hen a change waz made fo

o i 1 rLane ) L iRES O R o L ol T Rt
L th?@%ﬁ@gitive se tntil—amm_%%%gbefé"gﬁﬁ;e%%&gegg z—:-?&a—%&»i-—imﬁ-ﬁ"a;ﬂ— “i“”‘_"""::’“’f

greatér than 1 x 10° com resulted throuch 1958, 3tartine in 1959,
the probe readings begean decreasing ranidly until Qetoter, wvhen
they nrain rose above the seintillation zprobe'’s maximum detection
ceapabllity, This corresponds in time te when the tank was re-
turned to active tenk farm cperations. In May 1970, the tank was
pumped to the minilmum pump heel {22 inches) and taken out of ser-
vice,
Jubsequently, nineteen new dry wells were drilled o determine

the extent ¢f suspected contaminstion. TFigure 2 depicte the

UNCLASSTFTED




location of the new wells and gie original monitering well, number

1. Since the tank was pumped, tc minimum heel, scintillntion probe

readings in well number A1 have decréased to less than cne-third

cf what they were during early 1970.

utilized in May 1970 to determihg'the relative mdisture content.

cf the soil surrounding each well as a function of depth. Resultn

shoved that high relative moisture content peaks occurred genernlly

at the same depth as peak scintillation probe readings in all wells,
When well nﬁmber 27, near the southeast cormer of the tank, was

drilled tc the water table in July 1970, soil samples were collected

UNCIADSIFIED
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at ore-foot intervals and analyzed for 137Cs content.

underlying the BX Tank Farm is deceribed below:

")

c)

e 137Cs content in the noil wao plotted ns » function of depth

Nrade to 102-BY tank botteom

(4O Pt Adepth)

e

70 Mt Lo 120 ft depth

120 £t to
150 £t o
175 £t to

210 ft to

150 £t degpih
179 £t deplh
210 ft depth

255 [t depth

(water table)

on zemi-lop paper (Figure L),
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A neutron probe was also
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O reet below ~rade. Thi~ 1~ consistent with the peak M prcbe
rendings in that well (Figure 3) rnd leads to the ccneclusion that
the concrgte ghell of the tank falled et thls level, The rharp,
noarrow peakg at 58 and 45 faet are balieved due tc either sample
contamination or soil with a higher ion exchange capacity. The
.
small peaks at 109 to 120 feet ccrrespond to the bottom of the
coarse nand and silt lens beginfiing ;t the TO-foot level(a).
Liquid traveling dowpward thrnugh.this lens can be expected to
travel more ‘rapidly and to d greater distance laterally vhen
firat entering the lens at the top and just before exiting the
bottom, Liquid and 137¢s con be expected to become adsorhed in
this lens due to the sponge effect and the higher ion exchange
cnpacity of the smaller soll particles, respectively.

In contrast to high-level self-belling wastes which tend tc

3elfrsaal@§§pn leaking because;of crysiallizaticn upen cegling, . - .

U Syt =

R A S W P
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the non-toil¥inm dilute waste frcom tank 1C2-BY continued itc leak
and percolete dewnward to a depth of 120 feet below grade (135
feet above the regional water table) before being absorbed., Indi-
cetions are that the majority of the cesium-137 was contained in
the vicinity of the tank; however, detectable concentrations were
carried along with the waste to the 120-foot level.

Cenium-137 was also detected in the groﬁndwater underneath
tank 102-BX et this time, bubt at a concentration belew AEC re-

leane 1imitz(8), Since the sroundvater moves very, slowly in a

s
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southerly direction, interpretation of 137¢s in the sroundvater is
compiicated by the many disposaly sites survoundins the tank farms
in the area, Initially the source of the ¥37ce in the groundwater
beneath tank 102-BX was believed to be from the B-Cribs and/cr
other disposal sites in the area: .Bre§kthrough; of 137Cn into the
groundwater from cribs ocecurred }q 1957 and 1959, Thene cribs
Were cubsequently removed from Use. However, when the jroundwater
wells surrounding BX and'BY Farms (Figure 5) were sampled and
analyzed for }37Cs*in Jenuery 1971, the results (shown in Table II)
indicated that the 137Cs concentration in the groundwater, although
within #EC release limits, was slightly higher under tank 102-BX
than under eribs and tank farms surrounding the BX Ferm (9 x 10+3
vs. 8 x ]_(')"I'L u,Ci/L). These results led to the estimation that the
137cs in the groundwater under tank 102-BX is due to the spread cf
minor contamination during the drilliing of well number Z7 rather
than from the B-Crivbs.

An analysis of the scintillistion and neutron probe results
leads to the contamination pattern shown in Filgure 3. “ell number
27 has the hirhent prove readings of any of the vells immediately
surrounding the tank, and is also the only with peak rondinee at
the 4O-fect level bLelow rrade. From this it is coneluded that the
tank's ccneyetle shel} failed near this well., fu esiimated 31,000

£t3 ~f earth bas been vetted by the waste from the leax, This vel-

ume wac deduced by characterizine the legk as three gecmatric

UHCLASSIFIED
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figures and summing tneir velumes, The area immedintely surrocunding
the lesk source is in the shapesof a2 sphere having a radius of 10
Teet and a volume of 4190 £t3. The seturated area immed{ately be-
low this sphere and extending into the sand and silt layer is a
cylinder having a height of 30 ft, fadius of 5 ft, and volume of

2355 £43, The saturated zone in the sand and silt layer is anp
inverted wedge having & maxioum height of & ft, base of 8000 £te,
— and volume of 24,000 23, This'éub-éurface contamination
- configuration is also depicted in Figure 2 and can be seen to
- extend in an easterly direction 100 feet from the leak source.
It is contained generally in a 1 to 6-foot wide layer st the 75-
foct level below grade.

‘nnlyses of the waste centainad in tank 1C2-BX were made in

early 1970 (Table I). These analyses (usins the hishest 137¢s

e
it ialim
e s e e waike :

= o S S T % oE

30 pcrcegt afé the Qéseg—for the conciusion that thé tank leakéﬁ
70,000 gallcns of waste, for a less of 51 €1 of +37cs, A material
bnlance based on liquid level pmeasurements provides incunclusive
evidence of o leak.

It is interesting to note that well 81, which was drilled in
1947, has a higher peak reading o+ the 7O-foot level than any
cf the wells drilled later between it and the leak source. This

may be explained by the existence ¢t 2 carbonate and/or silicate

UNCIASSIFLIED
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adsorbent deposit on the well casing which lias entrnpped radic-

nuclides from the liquid waste, creating an area which is more
radiocactive than the surrounding soil vontacting the well casing.
To tert this deposition hypothesis, the well casing was raised
ten feet, a radiation profile talten, ~nd then lowered to its

original position and another radiation profile taken, It was

concluded from the results that there is & rvadlovactive deposit
of some sort on the casihg. Research and Development plans fo
further investigate the distributidn of radicnuclides in the
ground a2t this site and the material apparently deposited on
the well casing.

It has been observed that pit corrosion of carbon steel

occurs at the liguid-air interface in cocl, unagitated tanks

when the liquid level is held ccnstent for an extended period(s).

tank wa- pumped ~cgein to a 232-inch liquid level heel in 1970 are
not of high enough resclution to pin-peint any liner fallure in
this rren, It in possible that the liner and conerete shell
friled rome time prior to October 1959 when the probe rendings
ztarted to rise., Oeintillation probe readings from 1954 to 196G
vere off-ecale and therefore inconclusive. If failure did occur
durins that period; the leak may have aelf-sealed, since probe

readings began decreasing in mid-1959; however, normally,

UNCLASSIFIED ’
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non-bolling wastes do not self-seal, In any event, when pumping
activity was resumed within the®tank in Octchker 1969, possibly
the concrete shell failed or the leak re-opened, as evidenced by
the increase in probe readings. Initial pit cotrosion, aggravated
by stresses from the fluctuating.hy&rostatie nead are believed to
have caused the liner to fail somgy?ere near the tank bottom.
The exact date and location of th&s failure are unknown. How-
ever, since the tathk was pumped ﬁé & minimum heel the tank is ne
longer leaking, as evidenced'by the decrease in probe readings

within well 61.
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Jample T-83, Jrmuary 27, 1970
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VWlell No.

Dir. From
TK-102-BX
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TABLE II

(FROUND WATER SAMPLE ANALYSES JANUARY 15, 1971
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Residue on Filters (uCi/g, vet)
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106Ru

0.19
+0.12
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0,099
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SO,
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0.0k
+0.12

0.3
+0.069

<0.010
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FIGURE 2
. PLAN VIEW OF WELL TAYOUT

* AND ESTIMATED LEAK.PATPERN

AT 75-FO0T LEVEL
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